Mitheraqtics educators (Grossnlckle, 1^51) have long recogniz-ad 
vnat ? aajor d'-itterent to jjaproving instruotmn in mathcfflatics in tM 
v'leTjonl^ry school was tho teacher 's lack of mathf macic-ul backgrou.-id« 
?rJcr Tc t^'.e Intr. •eduction o? new nat^i-^ocatlcs-^ re::oni3endation3 foi* 
\tDprov.ir.': t'j.'j'^h'?'? -e4i«catlor !Batheffi:itlc3 proeraas were mad:? but very 
JU.tl'? ^-hr-.ige took place o ^Tien the new and strang<^ elements in con- 
lont appeared in modern mathematics It became apparent that the need 
for (-idGitJonal matheaatlcal knowledge was neces^jary, (Ruddell, Dutton, 
R«rkzeh, I960) 

In 1961 the teacher-rtrainlng panel of CUPM prepared and pub- 
J<;ch<?d a report rocoamending 0, minimum of twelve semester hours b« 
Incluied :i the elementary teuCherMj:ainlnE programs "alth major 



eaipV.3 -.13 on the real nasjbers, introduct.:/ry>5;rgsV)raj^ju^^ 
geojB-2«'ry., hue only occasionally have cich r(6cojcm<*ndatlons 'tt?eii--4Jii^ 
pl.'ittentisi a Although some systems followed these r»3 commendations the 
''.%?s':hery of mathematics methods? sapi>rv.lfjors and teachers who took 
uhft course '-> indicated that these college mathematics cour*jes were 
Xnadeq'iate, The inadequacies of these programs can be found 1b such 
publications as "The X967 B^pcrt of the Cambridge Conference on 
Trfacht-r Training," *»Improving IIath«matlc3 Education for Elementary 
Ssr lol Teachers, k laporH; of I96? Conference at Uiohlgan State," 
ina the January, February, and Uarch 1968 issues of Xi}S i^rjLthmetie 
J,<-.?.?,11?." Spi*.zer (1968) stated that this dissatisfaction warranted 
cp-Tflfiil <:onslderatlon. He fisrther stated that students failed to 
3ee reJatlonship between what they studied in these courses and trtiat 
th'j-y would teach ia the elementary school, ftven though the content 
of these mathematics courses was selected for its relevance to the 
K 6 ti.ement«ry mathematics prograit. He further stated that the 
r^-asons my be varied b«it the chie:? reason «ay bo the manner It is 
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A pilot stupy was conducted of the understanding of 
prospective elementary schojol teachers of mathematical concepts. 
Purposes were to test the diagnostic instrument used to measure 
comprehension of concepts and to determine whether American College 
Test mathematics scores of student teachers could be used to predict 
ability to understand concepts used in new math in the elementary 
school. Ss were 46 student teachers to whom the Modern Mathematics 
Understanding Test, Multilevel Education was administered. ACT scores 
were available for 30 of the 46. Results showed that: (1) the test 
can be used to determine their ability to understand modern math 
concepts if some modifications of its use are made; (2) ACT scores 
cannot be used to predict understanding of modern math concepts; (3) 
some student teachers do not have an adequate understanding of 
informal geometry; (4) some student reachers need more practice 
writing alternative forms of mathematical sentences and testing their 
truth value; and (5) Ss performed best on basic operations, but some 
need additional instruction in applying mathematical principles in 
problem- solving situations and some lack an understanding of 
fractions and percent. (KM) 
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Mitheraqtics educators (Grossnlckle, 1^5-) have long recogniz-ad 
toat ? aajor d'vtterent to j^aproving instruotmn in mathcfflatics in th-^ 
cieTj'^nl^ry school was tho t.'.'acher»s lack of mathfrnaclc-ul backgrou'id, 
?ricr Tc t^e Intr. -eduction of new r.at>)-^a:atlcs., re::o.'5J}endation3 foi- 
xtDorovir.^ ^'?.';'*h'»T -e-ii^catlor, (BathejEJtlcs proeraas were inad:-> but very 
Jlt:l«? -r'ri'.xge took placso When the new and Strang.^ eleaents in con- 
iijnt appeared in modern mathematics. It becaats apparent that the need 
for (-idditJonal matheaatlcal knowledge was neces'sary, (Ruddel] , Dutton, 
R«rkzeh, I960) 

In 1961 the teacher-training panel of CUPM prepared and pub- 
J^;ched a report rocoamending a, ainimum of twelve semester hours be 
Incluied :i the elementary teacher^»t4:iainlng programs alth major 



eaipV.i-.l3 on the real noabers, introductiry^s^gsbrag and tnforaal 



g<»ojB-2«'ry., hue only occasionally have cich recojcm<*ndations ""fiSTsa-lm^ 
pl.'?ttent»5i Although some systeas followed these rQCommendttiona the 
''.^js'theru of raatheiuatics awthods?. supervisors and teachers who took 
■.ha ccurcs'^ indicated that theso college mathematics cour*jes were 
inadequate 1 The InadGquaeles of these programs can be found 1b such 
publications as "The I967 B^pcrt of the Caabrldg© Conference on 
Tciacm.r Training," *»Improving Mathematics Education for Elementary 
Ssr ;ol Teachers, k leporH; of 196? Conference at Mlohlgan State," 
ana the January, February, and March 1968 Issues of XliS ^rjLthmetlg 
X*:.?.^,!'?.?." Spi^zer (1968) stated that this dissatisfaction warranted 
cp-Tflfiil <:onslderatlon. He fisrther stated that students failed to 
aee reJatlonshlp between what they studied in these courses and ¥*iat 
th<?y would teach ia the elementary school, ftven though the content 
of these mathematics courses was selected for Its relevance to the 
K ^ 6 ti.ement«ry methemjitlcs prograu.. He further stated that the 
reasons my be varied b«it the chle^T reason «ay bo the manner it la 




presented in either the text bcoks or by the college instructor or 

both» 

With tMn widespread ccncarn for helping pre-servlce and in- 
service elciaei-tary school teachers acvtuire riftw mathematical knowledge, 
there has h\itr. few sttempts to find out how much of the new aatheaatics 
curr It'ula piv-; service and ILF- service eleroentary ithocl t'>achera 
hriderst^ina. 

A atudr was aade and reported by Kipps (1968) on the in-service 
'ieiertary '.sschers' ability to understand concepts uded in new Jia<'.h- 
oxotics cur.'iciaao Analysis of textbooks in Octthematlcs- for rra^ies 

« 6. Fubi*;;hed since 1962, was mi'ie to co»par« types of materials 
u^edc The jiaterlals were grouped Into four categoricsj (1) num?>er8s 
niuaeration ind s^tsj <2) basic operations and applications? (3' algebra 
and logi^) and (4) geometry 9 meastireoent and graphs. A diagnostic 
test cf 4; iteKs was constructed and fjsted,, then it was adairlstered to 
]10 ir«se:'/ice teachers i?epresenting iaar.y and varied school d'/.5trlct», 
vhe study helped to Identify problems elementary school teach-urs were 
hiving a.'; they dealt with new mathematics curricula and what help 
could arrJ should be offered « As a result of the study one of the 
rscomeidations was that the kind and amount of mathematics offered 
b;/ cclJiges and universities, and required for the elenentary school 
teacher* needed to be reexamined in the light of what teachers ara now 
e.Tcpec'fed to teacho A further study cf research relative to pre-'service 
teach«r training revealed that (Phillips, 1968) prospective teachers 
taught by content-methods approach achieved higher on testa of op- 
erational skilling, «3aning and uiKf.erstanding, a/w3 vocabulary, than 
groups taught only contonto Ateather study by Sassenrath (1968) in- 
dicated that groups taught by guided discovery or lecture did not 
differ ir: m^aa scores on the jEllith&.matlcal T*-ac.Yilng Task measure. 
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Reys' CI 968) study of the attitufits of prospective elementary ttachers 
Indlceted that attitudes became more positive after completion <->f 
courses in content and methods but four-fifths of the sixty percent 
exprerrsing favorable attitudes had developed this attitude before grs-^e 
nine. Hurst (1968) studied the relationship between certain f;eacher- 
related variables and student achievement In the third-grade urith- 
me tic and found that the more recently teachers had a mathematics 
course the lower the student achleveawnt. 

Bey's (1968) study of the mathematical coopetencies of ele jenta 
educfition melcrs reveaied^ttisr"they did gain significantly 9 b-..t 
approximately fifty-five percent scored below the median for pupils 
in glades eight and nine completing algebra. The prcspecti-e teachers 
Bii«?3ed approximately forty percent of tha items on the ree'. number 
system., sixty-seven percnt on stdtetrjents, and eighty percent oa 
functions and graphso The survey revealed on?y liaited attempts tp" 
fin:- out how much of the new mathematics curricula prospective sle- 
mentary teachers understood o 

Since the College of Education at Louisiana State University in 
He w Orleans graduates more certified teachers in elementary education 
than any of the other Universities and Colleges in the area, the 
University should concern itself with identifying problems prs- 
ser vice elementary school teachers Hre having as they deal with new 
curricula In mathematlcso n was ssbuasd that an understanding of 
ifeh*hematic«l concepts is one of the necessary conditions to guarantee 
that the concepts can be adequately taught to pupils in the elementary 
schoolso All students graduating with a m^Jo? in elementary education 
are required to take « ainimuja of tw> 3 semester hour courses in 
modern mathematics and a 2 hour course iin. Mathods and Material. 
Er|c Freshmen entering Loxaislawi State UnHpersity in New Orleans are 



encouraged to tak« Hath 7 * t their math scores on ths /Unerioan College 
Test fall below /6* 

It was felt that b«for« &n extensive study was conducted that a 
pilot study should be made. One of the purposes of the pilot study 
was to test the diagnostic instrument used to measure comprehension 
of concepts so that modifications could be made for futiire use* A 
second purpose was to determine whether the American College Test 
(ACT) mathematics scores of the student teachers could be used to 
predict the prospective teachers* ability to understand concepts used 
in the new modern mathematics curricula o This could have an effect 
on the type of instruction and placement of students in the modern 
mathematics course a A third purpose of the study was to analyze 
the tes': items to determine which areas of weakness were most prevalent 
in the raathematical background of the student teachers* The results 
of this analysis may indicate areas of instruction that need emphasis 
or are lacking in the present mathematics program for elementary 
education majors* 

The study was limited ^to forty-six student teachers who had 
couKilf ted the general education requirements in mathematics and the 
eleme.itary mathematics methods and materials course* The Modern 
Mathenatics Understanding Test, Multilevel Edition (grades 6-8) 
was ised to test the student teachers* understanding of modern 
mathomatlcsa The test was developed to evaluate understandings In 
thr«e general areas of mathematics i foundations, arithmetic operations, 
and geometry and measurement. Pour facets of understanding art tested 
in each arese These facets are knowledge and computation, elementary 
unJerstandlngi problem solving and application, and structure and 
g^meraUzatlon. The test includes forty-eight rest items* 
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After proctorlng tht U»t and tttilyzlng the t««t lt«..«9 certain 
parts of the test should be aodifled aad idditicnal test Ateas Med 
to be added. The test is aultlple choice aad students .ire allo»nd 
to find aoltttioas uslof a worksheet before marking the aiAswers o:.\ ■ 
the answer sheet. Sojm test items aay be correct on the taswer sheet 
but the student did not apply the nathematical principle Irvolred. 
In analysing the content of the test all areas found In modern 
mathematics teat are included even though limited i n scope ♦ ik recom- 
mcndation would ba to hare the students number the test items re- 
quiring computation on the worksheet and turn In the worStsheet with 
the answer sheet. 

Although forty-six student teachers took the test, AC? aathe* 
matic scores were available for only thirty of the prospective 
teachers, A correlation coefficient was computed between the v\CT 
mathematics scores and the total test items that were correct. The 
correlation between ACT matheKsi! i scores and the number of correv^t 
test items was .33 "t the ^5 pe^^ant level of confiience. The 
correlation coefficient indicated a definite but sjeall relationship 
existed between &CT scores and the mathematics test scores* 

An analysis of the test items was made to determine the items 
that thirty percent or more of the student teachers missed. Sixty* 
four percent of the student teachers were unable to identify the 
measurements needed to find the area of a given parallelogram not 
having right angles* Only forty«elght percent of the students mere 
able to find the cost to cover an L shaped area when given the measure- 
ments in feet end the price per square yard. Forty-two percent ident* 
if led a trapezoid at a parallelogram. Given the formula for the area 
of a triangle and a diagram of three triangles having the same base 
and height but different bapengXety thirty-three percent failed to 
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recognize that the three angles had tha B&ae area* 

In a problea solving situation requiring the multiplication 
of two four place ssuaerals in trhlch the algebraic gea«raliz«tion 
of the distributive law a(b / e) « ab / bo could be applied, three- 
eighths of thi9 student teachers were unable to Identify the correct 
answer. Of those students getting the correct answer observation 
indicated that only a Halted nuaber applied the distributive law» 
When the student teachers had to Identify the statement that-was always 
true for all real nuabers for three unknowns when written In a jsathe- 
matieal sentence using an inequality sign, thirty percent marked the 
incorrect answer. When given the mateaMttieal sentence (A * B) ♦ C » 
1 ♦ (B ♦ C), thirty-one percent of the students were unable to identify 
how often the eentenee would be true if the given synbol was replaced 
by /, «, X or t • Thirty-three percent of the students ware unabl* 
to identify the algebraic equation that would denote one unkoown 
as being the reciprocal of another unknown* Thirty-five percent were 
unable to identify the correct nuaber when a percent of that muaber 
was given. When required to identify two 'Tactions irinioh were not 
equivalent, thirty-five percent marked the wrong answer. Thirjgr-fiv«i 
percent were unable to identify the imiBedlate nuasral that followed 
a given two pleee nusMral when the first place holder was the highest 
nuawral contained in the given base. 

The analysis revealed that the student teachers vftiowed the graatelrt 
weakness in the area of inforaal geojwtry. This oaybe attributed to 
the fact that no acadeadlc instruction at the college level was 7e«> 
quired. It was apparent froa the test that the student teaohers needed 
practice writing elternatlT« forns of Matheaatieal tentenees aa4 
testing their truth waives* This May indicate that a course in 
introductory algebra would have been beneficial for soa» of the 
student teachers* In the arsa of basic oparatlons th© fstu««at, teachers 
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did besto Thers wat t d«rinitft waktMss in applying th« laws and 
principlas la probltM aoXving aituations. Sofl» atudant teachara laokad 
the ability to raeognisa equlvalant fractions or pareent aquiraleata. 
Bvan though nuiny eletwntary taaehers «ay not teach the toplc» the 
use of percent la a basic tool of •taluation. 



COQClOOioBS 

The following conclusion* are restricted to only the student 
teachers tested and should not be Interpreted as being representative 
of the total group of eleeentary student teachers. 

froa the results of this investigation the following conclusloni 
were made: 

1. The Ifodern Math Understanding Test can be used to 
deteralne the student teachers* ability to understand concBpte 
in the elenentary oodern aatematics curricula if soffle 
oodiflcatlea of its use are made. 

2. The matheaatlc scores of the student teachers and their 
perforaance en the test indicate a definite but small re- 
lationship. The ACT aathamatlcs scores can not be used to 
predict the understandings of modern oatheoatics concepts 
the stiaSent teachers will acquire in their acadealc training. 

3. Some student teachers do not hare an adequate under- 
standing of informal geonatry. Additional instruction in 
this area would be profitable to the student teachers. 

4» The sti»Sy further revealed that some student teachers 
need more practice writing alternative forms of matheaatleal 
sentences and testing their truth value. A course in in- 
troductory algebra would be beneflelal* 

5. The student teachers did best on basic operations. 
However, some need additional instruction in applying 
ffiathematioal principles in problem solving situations. 
Also some lack an understanding of fractions and percent* 
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